More than 30 students from university campus participated in the Development of Biomedical Image Processing Software Package for New Learners Survey investigating the use of software package for processing and editing image. The survey was available online for six months. Facts and opinions were sought to learn the general information, interactive image processing tool, non-interactive (automatic) tool, current status and future of image processing package tool. Composed of 19 questions, the survey built a comprehensive picture of the software package, programming language, workflow of the tool and captured the attitudes of the respondents. Result shows that MATLAB was difficult to use but it was viewed in high regard however. The result of this study is expected to be beneficial and able to assist users on effective image processing and analysis in a newly developed software package.
Introduction
This paper details a project jointly funded by the Instructional Development Grant (IDG) and Universiti Teknologi Malaysia (UTM) to produce a survey of computer graphics and visualization tools use in the medical image processing.
Biomedical Image Processing techniques involve lot of mathematical equations and new learners or students need to calculate manually in order to analyze such techniques. It is very important to the new learners to understand the fundamentals of Biomedical Image Processing; however, through demonstration the techniques via real application would be of extra beneficial for new learners to understand such techniques. This paper is divided into seven sections. The first section mainly introduces the whole study. It provides the general overview of the visualization tools in medical image processing. The second section includes the objectives of this study, which describes the aims that needed to be achieved. The third section discusses the background studies, literature review and the study implementation. A specification list of the computer environment and through discussion on the developmental tool or processing and analysis on various medical images will be explained in Sections 4 and 5. Finally, the last two sections contain the conclusions, future developments and possible enhancement and improvement on this study.
Problem Formulation
The hypothesized function of newly developed image processing software package is to provide the users with information about the ease of image processing of an image in order to deliver useful information through the analysis with connection to the theory of image information through processing. In this study, the practice item of image processing software package was focused on MATLAB application.
Several imperatives were identified to be addressed by the survey:
To discover the current visualization practice in biomedical image. To relay current general and subject specific technological limitations.
A wide variety of image processing techniques have been used in medical field for image analysis. This employs a large number of visual and physiological features, a fact which usually impedes the training process [1].
In this paper, an effective medical image processing for image processing is presented through survey result. Several aspects for example the speed of the processing and ease of use are considered while the processing is being done. This software package does not process only raw image for analysis, but also important in managing the image data effectively and providing scientific information about image characteristics.
Literature Review
Biomedical image processing is any form of biomedical signal processing for which the input is a medical image, such as from various imaging modalities, i.e. MRI, CT Scan, X-Ray and Nuclear Medicine [2, 3] . Most biomedical image processing techniques involve treating the biomedical image as a 2D signal and applying standard signal-processing techniques to it. Although there are also 3D medical images involved for image processing, this project will only concentrate on 2D image processing techniques such as image enhancement, image filtering, image segmentation, thres-holding and morphological operation.
The research framework and methodology complies with ADDIE model [4, 5] . ADDIE model is the generic process traditionally used by instructional designers and training developers. The five phases -Analysis, Design, Development, Implementation, and Evaluation-represent a dynamic, flexible guideline for building effective training and performance support tools. Our work starts with conducting a survey to the new learners/students about their understanding on Biomedical Image Processing course to identify any problems or issues of how difficult to them to understand the Biomedical Image Processing course. To make meaningful to these new learners, we are going to develop user friendly Biomedical Image Processing software package, which new learners can do some Biomedical Image Processing analysis through various methods that have been taught in Biomedical Image Processing course.
Our plan is to use the MATLAB programming software [6] as a tool for developing this Biomedical Image Processing software package [7, 9] . Such techniques (image enhancement, filtering, segmentation and morphological operation) in Biomedical Image Processing that have been taught in the class (or in the syllabus) will be included in the Biomedical Image Processing software package. This software package should capable to display input image, output image and various click button for various image processing techniques as well as description of the techniques so the students will learn effectively the application on how biomedical image is analyzed instead of learning the mathematical algorithm for such techniques.
To evaluate the performance and satisfaction of the new learners understanding the Biomedical Image processing techniques, we will observe their performance in Final Exam marks as well as comparative study the new learners' performance in their examination before and after using the Biomedical Image Processing software package.
From this research, biomedical students and staff which are new learners in medical image processing will get benefit from this software package. Using a software package that can analyze various techniques of Biomedical Image Processing is one of the innovations to the teaching and learning. This is because a user friendly software package is widely developed [9, 10] for:
More efficient to use -takes less time to accomplish a particular task Easier to learn -operation can be learned by observing the object More satisfying to use There are lots of works for certain applications that create a user friendly software package for understanding particular task. For example, ImageJ (http://rsbweb.nih.gov/ij/index.html) software can calculate area and pixel value statistics of user-defined selections. It can measure distances and angles. It can create density histograms and line profile plots. It supports standard image processing functions such as contrast manipulation, sharpening, smoothing, edge detection and median filtering. From various applications, user can learn fast how Biomedical Image Processing techniques work through the analyses in the software package.
Methodologies
A number of steps were taken in order to realize these objectives and these including the design of a questionnaires framework, construction of the project web pages, the use of on-line social activity platform like "Facebook" messaging, e-mail discussion groups, face-to-face interview and the development of a dedicated project discussion list.
Questionnaires
The full merits and limitations of particular software could only be fully established through the use of the software with real data, involving real questions and real problems. Each questionnaire requested the following information for each software product used:
Basic information including the name of the package.
Use to which the software was put including whether used in teaching or research, specific uses and generic uses. An assessment of the value of the software and how easy it was use. The advantages of the software. Problems in the use of the software. Possible areas of development for the software.
Subjects were also invited to make general observations and perspectives on the use and potential use of the image processing software tool techniques in their work.
World wide web service
In order to publicise the survey and encourage participation, a World Wide Web service was established. The service included the opportunity to complete the online version questionnaire and the result only can be downloaded in EXCEL format by admin to be printed for analysis. These pages server will remain available on the internet server for at least the next 6 months.
Mailing list
An extensive use was also made of existing e-mail list discussion group in addition by through traditional and conventional means. The details of the project were sent to around 50 receipients together with the relevant URL of the project World Wide Web pages. Receipients in the mailing list were encouraged to visit the homepage of the poject and complete the online version questionnaire and further forward the message to other lists which they might be relevant to the scope of the project.
Results
The response rate to the questionnaires is low and has been limited but not very disappointingly so. We have received over 32 completed questionnaires. Of these, almost 64% were completed the survey. Table 1 shows the understanding of MATLAB Toolbox or features towards image processing. Most of the features are likely understood for respondents while grayscale analysis and contrast adjustment are the most popular features for users. On opposition, over 60% of respondents never heard before or somewhat understood the speckle deletion features.
When the respondents discussed about the use of MATLAB software in image processing, the software was described as being neither particularly easy nor difficult to use and it was viewed in high regard however. Descriptions were included that the software was specifically used for data analysis with customised procedures, matrix manipulation, data visualization, graphic image production and editing, and customization of statistical data using language script. Table 2 shows the importance of different features in image processing. Most of the features were highly recorded as priority (more than 45%) for a software package. Besides, the advantages of the processing tool were ease of customization, ability to handle large matrices, and informative error messages. However, the main disadvantage of the tool was the time taken to learn the application and the UNIX version is command-line driven. Respondents concluded that an interactive graphic editor would be value in terms of software development.
Discussion
The advantage of the development of image processing package over other is the ability of this processing tool to provide an effective and easy method for user. It is important to consider the processing in all the aspects including speed and quality.
This processing tool also need be revised to make them more user-friendly, with a focus on issues such as layout, illustrations, message, information, and cultural appropriateness. It should provide full functionality for the entire processing cycle: authoring, scheduling, administering and rating. It is a premier and affordable personal computer-based image processing package for academia, government and business users.
This software package should design around four essential qualities: validity, reliability, impact and practicality. Validity is normally taken to be extent to which a processing can be shown to produce scores which are an accurate reflection of the image taken true level. Reliability concerns the extent to which processing results are stable, consistent and accurate, and therefore the extent to which they can be depended on for making decisions about the image processing. Impact concerns the effects, beneficial or otherwise, which an examination has on the processing using the package. Practically can be defined as the extent to which a processing is practicable in terms of the resources needed to produce and administer it.
Conclusion
This survey attempted to raise an interest in Matlab application in the medical image processing field. The survey results are fairly depressing and there is plenty of work to be done. In medical image field, not many visualization tools can be used and most of them are not easy being used. Hence, a creation of simple computer graphics such as histograms, bar charts and scatter plots by Matlab package to manipulate and visualize matrices data is a need.
In future, this system will be upgraded to mobilize resources to provide the necessary infrastructure, supplies and materials needed to ensure every processing is achieving the image analysis potential. This is important to increase the reliability and effectiveness of the processing steps.
A more detailed concept of processing tool package will be more useful in later processing stages. As in image flow algorithm, all the information is need to be incorporated on the direction of processing. Optimization in realization is very important for a optimize solution from the beginning.
